Dairy animal rearing is an inseparable and integrated part of smallholder subsistence farming system. Dairy cattle production in the country is characterized by low productivity levels due mainly to genetic and nutritional constraints. Unless feeding management is improved these animals may be limited to fully express their potential genetic superiority. It is fundamental approach to provide good quality diets to dairy cattle in sufficient amount to maximize production. Dairying provides women with a regular daily income vital to household good security and family well being. Quantitative and qualitative shortage of feeds and fodder affects the performance of milking animal. Local cows yield on average 1.5 Lit. milk per day against 5-8 Lit. in cross bred cows, require better feeding mainly concentrates, which is not available to the farmers at the affordable prices. But income of farmers can be increased up to two fold (Tk.58 vs 115) by rearing cross bred cows. Since feed cost is becoming the most important factor in livestock production, increasing self sufficiency in feed production will be an important factor in future development programs.
Introduction
Cattle are an inseparable and integrated part of small holder subsistence farming system. Over ninety per cent of 23.76 million (Agricultural Census, 1996) cattle of the country are indigenous zebu type and the remaining 10 per cent are exotic pure breeds (Shahiwal, Sindhi, Holstein Friesian and Jersey) and their crosses with indigenous. Domestic milk production from these animals accounts only 14 per cent of the total requirement (DLS, 2007) , which furnishes approximately 40 ml milk per person per day against the requirement of 250 ml. Dairy cattle production in the country is characterized by low productivity levels due mainly to genetic and nutritional constraints. Small holder mixed crop livestock system continue to be a dominant agricultural production system in Bangladesh. Dairy farming is a part and parcel of many such systems, and it is often seem as an important livelihood option to increase households income of mixed farms in Bangladesh.
The classical approach in increase dairy production is through genetic means by crossing with improved breeds. Unless feeding management is improved, these animals Rice straw is the main roughage for dairy cows, which is low in nutritive value and palatability but it contributes 90% of the roughage feed to animals. The amount of green fodder fed to the cattle each day depends on the time given by the farmers to collect the grass or weeds from roadsides, agricultural land or weeds harvested from the crop fields, rather than the requirement of the cattle. Most of the time of the year, the cattle did not get adequate feed. In the rainy season lush green grass grows in the roadside, embankment and fellow lands, but the farmers can not preserve the surplus green grass because of lack of knowledge, labour and infrastructure. It is left in the field and gets too old, consequently low in quality where the dry matter digestibility becomes lower than 50% and available nutrients do not reach the minimum requirement level of the cow. Dairy farmer are recommended to feed 1 kg concentrate for 2-3 kg of milk yield. Generally, the concentrate feed contain rice polish, wheat bran and oil cakes. Farmers who have low milk production could not afford to buy required amount of concentrate. Under these circumstances, malnutrition induces problems of decreasing milk production and low conception rate. Some farmers maintain 2-3 cross bred cows (crossing local with pure Holstein Friesian and Jersey through A. I.) with milk production 4-6 folds higher than local cattle. These groups of farmers fed concentrate regularly to their animals and grow fodder crops in limited amounts. On the other hand, due to shortage of knowledge some rich farmers fed their cows concentrate adlibitum basis, which makes the animals fatty leads to lower conception rate. The main component of the operating cost of dairy farming is the feed cost. Some available technologies have been applied and demonstrated to farmers at the farm level but the farmers are reluctant to utilize the technologies due to time consuming and botheration of the process.
Feeding practices and input-output levels for local vs crossbred cow
The major differences between feeding practices of two types of animals local vs crossbred are intake of green fodders and concentrates. The cross bred cows are usually stall fed while the local cows are generally sent out for grazing the whole day and fed rice straw ad libitum basis. The grass offered to the crossbred cows composed of roadside grass, own production fodder, weeds of crop fields, aquatic weeds, tree leaves and other browse which varies from season to season. Local cows are fed to a maximum limit of 1 kg concentrate daily, usually rice polish of farmer's own source. The crossbred cows are supplied with concentrate in amount 2-3 times higher than local cows and composed of rice polish, wheat bran, brans of legumes and oil cakes.
Input out-put levels of rearing two types of dairy cows can be seen in Table 1 . The income through dairying was calculated taking into account the feed cost and price incurred from daily milk yield. In case of local cows, the overall incomes of farmers are far below the income in comparison with cross bred cows. In both type of cows maximum milk yield and profit was found in rainy season and low milk yield at the same time low profit was noticed in summer season of the year. 
Constraints on raw milk production
Feeding is recognised as one of the major constraints in livestock production accounts for a large proportion of the cost of milk production (Singh et al., 1993) . Quantitative and qualitative shortage of feed and fodder affects the performance of milking animals, through both under and over feeding occurs and this affects of economies of milk production negatively. Feed shortage in the dry season is the most serious problem of the small dairy producers. Rice straw is the only roughage during this period. On the other hand, urea treated straw is not widely practised by the farmers. Utilization of other crop residues such as sugarcane top is also not well adopted. High cost of concentrate feed, which goes up day by day becomes out of buying capacity of the farmers is an acute problem in rearing milking animal. Another constraint is shortage of high yielding dairy cattle, the growth in the number of local cross bred is significant and imported cattle are rather expensive and are not well adopted with the environment.
Ways to increase the productivity and reduce cost of production Much greater emphasis must be placed on developing the knowledge and skills to introduce and manage high quality improved feeding system successfully. This would involve more use of improved quality grasses, legumes and treated agricultural byproducts which could result in an reduction of the need for concentrates. It is recognized that animal performance and especially milk production is much more dependent on the quantity and quality of feed eaten rather than on the genetic make up of the animal. Furthermore, the management systems of the animals should be improved in order to increase the conception rate and reduce health problems.
Application of feeding standards by farmers require information on the nutritive value of available feed ingredients, the amount of feed intake and the requirement of the animals. But the farmers are mostly illiterate and the information are not available to them. In this circumstance the developed technology in dairy production of neighbouring countries with similar environmental condition and animal body size and productivity can be applied. Research collaboration and the exchange of information among the countries sharing similar constraints will enhance the development of dairy production.
Available feeding standards
Different countries have evolved their own standards based on experiments conducted with farm animals in the agro-climatic and economic condition prevailing in the country (De Boer and Bickel, 1988) . In U.K. as per recommendation of technical committee set up by Agricultural Research Council (ARC) has been publishing updates of these requirements (Rook, 1991) . In the USA the committee on Animal Nutrition under the auspices of the National Academy of Sciences-National Research Council (NRC) and the US department of Agriculture has been recommended the Nutrient Allowances for dairy cattle. The Committee considered nutrient requirements of all symptoms of nutritional deficiency. The latest requirements which are now designed to meet the needs of the animals that have higher than average requirements for essential nutrients. In Europe, there are feeding standards for their own dairy cattle, similarly there are standards for Scandinavian countries.
But in Asia there are not many standards or requirements which could be compared with either NRC or ARC for different nutrients. Recently, tables with nutrient values and requirements are published in Sri Lanka, Malaysia and Indonesia (Ibrahim, 1988; Devendra, 1979 and Hartadi et al., 19980) . In India, during the last four decades, serious efforts have been made to develop feeding standards and initially a feeding systems was suggested by Sen (1956) by taking mid-range values given by Morrison (1956) . These data was revised by Sen et al. (1978) , Ranjhan (1990) and the ME system was introduced together with TDN. The publication of Kearl (1982) on nutrient requirement for the developing countries was based on Indian work.
Nutrient requirements and feeding of dairy calves
The nutrient requirement of growing calves is usually divided into two phases: preruminant or pre-weaned growth phase which is before the full development of rumen and the second phase is post-ruminant or post-weaned phase which is after the establishment of microbial population in the rumen. Feeding calves during pre-ruminant period is vital as because they can not digest low quality animal feedstuffs and that is why they are to feed on cows milk which is used by farmers for their own consumption and/or for selling to earn money. The pre-ruminant period of a calf is about 2 months from birth during this period sufficient amount of cows milk is to be supplied in order to make them healthy and good growing. Just, within four hour after birth calves are to be fed colostrums at the rate of approximately one-tenth of the live weight and should be continued up to 4 days. Colostrums contains high amount of protein, vitamin A and antibody for growth and development of immunity of the body. The new born calves may start eating dry food particularly calf starter and hay from the 2 nd or 3 rd week of age in small quantities. The consumption of dry feed will gradually increase if the quantity of milk supplied to calves is gradually reduced. Feeding practices of calves vary greatly. The duration of milk feeding of a calf may be continued up 6 weeks of age of calves, one can withdraw milk feeding as early as 45 days after birth. Straw and coarse fibrous feeds may be supplied at 13 weeks of age. After 60 days (2 months) of calves age it is necessary to supply with good quality grasses and hays to accustomed the calves with roughages. Table 2 shows the nutrient requirements of calves at its pre-ruminant phase. 
Feeding of dairy calves
There is no more important in the care and management of a dairy herd than rearing of calves. Well grown, vigorous animals are usually those that have had excellent care from birth. Under nourished, stunted calves although not always be grown out into large animals by careful feeding but calves that are thrifty, vigorous and large when 6 months of age are much more resistant to disease and have a much more opportunity to develop into an useful cow.
The nutrient requirement in the case of growing calves can be divided into: i) Pre-ruminant growth period (Birth to 2 months of age) ii) Post-ruminant growth period
The reticulo-rumen has an inherent capacity of 2 Lit. at birth. Introducing roughage and concentrate in the diet of calves at an early age will help in early establishment of microbial population and development of rumen, resulting in utilization of coarse fodders and starchy foods into a form of energy available to young calves, synthesize B vitamins and protein from simple nitrogenous compounds. Addition of protein of high biological value will advantageous in the diet of calves until the rumen function will be at optimum. Care must be taken to supply required amount of Ca, P, Na, Mg, K, S, Fe, Mn, Cu, & Zn in the diet.
A major portion of the requirements of energy and protein for the pre-ruminant calves are met by whole and skim milk. Calves start eating dry foods like calf starter and hay from the second week after birth.
Methods of feeding
Each calf should be given the colostrum of its dam within 8-12 hours after birth and subsequently twice daily for 3 days.
Importance of colostrum i. The protein of colostrum consists of much higher proportion of globulin than that of normal milk. The globulin are the sources of antibodies. ii. The protein content of colostrum is 3-5 times higher than normal milk. It is also rich in Cu, Fe, Mg & Mn. iii. It contains 5-15 times more vit. A than normal milk. iv. It is rich in other vitamins also. v. It acts as laxative.
Feeding whole milk
The basis for calculation of milk allowances is that for the first 3 weeks it is 1/10 th of BW, for the next 2 weeks it is 1/15 th and than 1/20 th of the BW. Divide the milk allowances into equal fractions and supply 3 times.
Substituting whole milk by skim milk Substitution of skim milk for whole milk may begin when calves are about five weeks of age. This substitution must be a gradual one.
Feeding dried skim milk, whey or buttermilk
In case these products are available at a reasonable rate, they can be fed to calves. The dried products are mixed with water at the rate of 1:9. It must be fed after warming at 100 0 F.
Feeding milk replacements
Milk replacements are generally served to calves when they attain the age of 1 week. The amount is gradually increased with a decrease of whole milk.
Feeding calf starters
Calf starter is a mixture consisting of ground grains, protein feeds and minerals. The mixture is reinforced with vitamins and antibiotics. An ideal calf starter contains about 20-23% DCP and 70% TDN.
Feeding grain mixtures
Better growth and greater resistance to calf results from consumption of both grain and milk than only milk. At the age of 7-15 days the feeding grain mixtures may be started. At the age of 2-3 months supply 1 kg and 1.5-2kg at the age of 6 months. Excessive rich grain mixtures is not desirable.
Feeding silage
Fed 1-1.5 kg good quality silage to calves at the age of 3-4 months and then increase the amount by 0.5 kg for each month of the calves age.
Pasturing calves
A separate pasture for calves is needed to prevent injury. Calves may be allowed to pasture at the age of 1 year.
Supplying antibiotics
Aureomycin and terramycin increases the growth rate of heifers without any adverse effect upon reproduction or milk production. The rate is 80 milligrams per calf per day from 4-116 days of age. It helps to increased gain from 10-30%, Improved appetite, Reduced calf scours, Produced smoother hair coats.
Feeding of dairy calves from 3 months to maturity
Straws and concentrate mixture normally fed to young stock is difficult to satisfy the NRC standards especially energy. Studies on growth have shown that when straw constitutes the basic roughage, a rate of growth 0.8 kg can be obtained by feeding nearly 2.5 kg concentrate mixture with 2.5 kg green grass and 2 kg straw in cattle & buffalo calves of 200 kg BW. On this ration bull calves and heifers show maturity at about 2 years but cross bred at 18 months. On the other hand where 50 to 60% of DM is substituted by concentrates, rate of growth is increased very much. Calves of 180kg BW can easily consume 4.8 kg DM.
Nutrient requirement for dairy animals
The four standards NRC (1988), ARC (1980), Sen et al. (1978) and Ranjhan (1990) have been discussed in this paper. The NRC and ARC standards were formulated for animals raised under temperate conditions with feedstuffs of high quality. The standards of Sen et al. and Ranjhan are based on poor quality forages under tropical conditions:
Dry matter intake (DMI)
The willingness or ability of an animal to consume a particular feed is the key factor in determining the amount of nutrient available to the animals. The feed intake is influenced by many factors, including feed characteristics, animal species, physiological state, ambient temperature, management practices the way of feed presentation and also on milk production of the animal. Several workers have tried to predict intake of animals either empirically or from biological parameters (Forbs, 1986; Ketelaays and Tolkamp, 1991; NRC, 1987) . These predictions are generally based on intakes measured under controlled experimental conditions rather on farm feed intake. It is evident from Table 2 that dry matter intake decrease linearly with advancement of body weight of dairy animals. NRC (1988) uses the term "requirements" to describe estimates of dry matter intake. The estimates of DMI for dairy animals weighing between 100-600 kg have been given in the Table 2 , where DMI were similar for body weigh between 200 and 300 kg and also for 350 and 400 kg indicating a constant feed intake at certain levels of body weight (Table 3) .
Energy requirements
To determine the energy requirement of dairy animals it has been customary to partition the requirements into that the required for maintenance, on the one hand, and that for production, on the other. Thus factors associated with differences in the body-weight, breed and sex can be considered under the former while the quantity, quality and nature of deposited materials can considered under the later. Since both the maintenance requirement and the extent of production influence the animal's thermal losses, it is necessary that these losses be considered in the calculation of the requirements and the results expressed in terms of metabolizable energy (ME). The ME system was developed in the U.K. by Blaxter and adopted by the ARC in 1965. In the USA, feed rationing for ruminants is also based on energy but the standards are expressed as Net Energy (NE) (NRC, 1984 (NRC, , 1987 (NRC, , 1988 . In Asian countries the use of TDN has been well practiced since these values are available for a wider range of feed. Measurement of ME and NE is more difficult (Ranjhan, 1993) but it can be predicted form TDN (1 Kg TDN = 4.409 Mcal DE), ME = 08* DE; Net energy for lactation (LE L ) (Mcal/lb DM) = (TDN% of DM*of 0.1114) -0.054 (James et al., 1990) . 
Protein requirements
The protein represents a very important group of nutrients in the feed which are used for a variety of purposes within the body. Their most important function is the supply of amino acids for the production of body protein and for the synthesis of non-essential amino acids. Thus the efficiency with which dietary protein is utilized will depend upon its amino acid composition. For efficient utilization, the feed must supply the correct quality of the essential amino acids and sufficient of the non-essential amino acids to meet the metabolic demands of the dairy animals.
The most used method in Bangladesh to express the protein requirements of the dairy animals is the Crude Protein (CP) and Digestible Crude Protein (DCP). The DCP method gives too much weight to non-protein nitrogen (NPN) relative to intact protein. ARC (1965) proposed that protein requirement be expressed as available protein i.e. the amount of crude protein of defined biological value that would have to be absorbed from the digestive tract to meet the calculated requirements.
A new approach in calculating protein requirements as UDP and RDP was proposed by Nolon and Leng (1972) . On the other hand, in the USA Burrough et al. (1975) proposed the metabolizable protein system. Protein requirements are compared in Table 4 , 5 and 6, where a small difference was observed among the recommendations with a 5-10% higher values for Ranjhan (1990) . 
Guidelines for establishing feeding system
Feeding system can be based on farmer's experience, or on feeding trials in research centre. In order to develop feeding system it is necessary to relate information on the nutritional characteristics of feed resources with requirements for nutrient according to the purpose and rate of productivity of the animal in question. In the industrialized countries, this information has been incorporated in tables of "feeding standards" which interpret chemical analysis of feed resources in term of their capacity to supply the nutrients. These standards are steadily becoming more sophisticated with the aim of improving their effectiveness in predicting rate of performance of intensively-fed livestock to derive least cost formulation. But the relevance of feeding standard for developing countries has been questioned from the socio-economic (Jackson, 1980) and technical (Graham, 1983 and Preston, 1983) viewpoints. It has been apparent for many years that feeding standards base on assigned nutritive value (i.e. energy) are misleading when unconventional feed resources are used in formulation (Gaya et al., 1988) and Leng and Preston (1976) because, this often led to the rejection of many feed resources which were too low in DE energy to supply the energy needed for production of the animal.
In Bangladesh most forages consumed by livestock are relatively low in digestibility (40-50%). The metabolizable energy in the dry matter, thus ranges from 4.8-7.5 MJ/kg DM (Khan, 2000) . According to feeding standards, a metabolizable energy content in a feed of 7.5 will support a gain of approximately 2g MJ of ME intake in cattle. As a consequence of 4.8 MJ/kg DM, animal are usually in negative energy balance (ARC, 1980 and Webster, 1989) . On the other hand, supplying urea with low quality forages growth rate of animal can be attained up to 18 g/MJ of ME intake (Saadullah, 1984) .
Relevance of feeding standards in practical feeding of dairy animals
Smallholder farmers are fed to their dairy animals straws/stovers and other crop residues along with little bit of grazing or cut and carry grasses. Lactating animals sometimes receive a concentrate feeds containing only in the milk shed areas (Bathan) recently adopt the use of balanced concentrate mixtures for feeding milking cows. However, they follow traditional feeding systems and do not know the scientific nutrient requirements developed by NRC, ARC, ICAR or others. That is to say, farmers do not use book valued and terms like ME, TDN, or DCP but they practice the standards on they have learned by their own experience. (Rangnekar, 1993; Jackson, 1980 and Shciere and de Wit, 1993) . Farmers are bound to accept low production of their animals for economic reasons due to unavailability of good forage and high price of concentrates. In the foreseeable future it is not possible to feed the cattle as per nutrient requirements. Standards or requirements can however be useful if they are conceived as a set of rules, based on farm and laboratory experience and with feedstuffs within the reach of farmers and moreover economically feasible feeding systems. In that sense, it is the application of feeding system rather feeding standards.
The major portion of non-descript cows yield on an average 1.5 liters of milk per day and such animal need little or no concentrates with the basal roughage is of reasonable quantity and quality (treated straw). The cross bred cows yielding 5-8 litres of milk require better feeding (supplementation of concentrates) depending on their body weight. But such feed is not available at economically attractive prices. The proper use of feeding system will help to determine the maximum productivity of cows economically. Treated straw and some green grass feed with salt and mineral mixture are sufficient for low milk yielding animals and for cross bred animals for body maintenance.
Practical applicability
Bangladesh farmers adopt traditional methods in selection, preparation and mixture of feed in a wide array of feeding practices. Formulations of ration for these condition is seldom done, but to get maximum production there is no alternative of ration formulation. This involves complex calculation which take into consideration a large number of variables. The primary information needed in formulation of a ration are:
-nutrient requirement of animals for maintenance, growth, production etc.
-nutritive value and other characteristics of the feeds -availability of the feedstuffs vis-à-vis the animal performance.
But, all the above required information are not available to the farmers, at the same time farmers are not educated enough to acquire the knowledge of feed formulation.
For these technical reasons, and also because of differing socio-economic circumstances, it is almost necessary to develop a feeding system for developing countries to match livestock production system with the available resources mainly crop by products (Preston and Leng, 1986) . The main constraints to milk production or diets based on crop residues and agro-industrial by products appear to be the availability of glucogenic components to provide the glucose for lactose synthesis and for oxidation to provide the NADP (Nicotinamide adenine di-neucleotide phosphate) for synthesis of fatty acids.
There is good evidence that in large ruminants about 50% of the fatty acids of milk arise from dietary fat. A dietary source of fat can thus reduce considerably any imbalance caused by relative deficiency of glucogenic energy and amino acids in the end products of rumen digestion. Supplementation of lactating animals, particularly or diet based or traditional pasture, crop residues and agro-industrial by products should aim to correct the imbalances of nutrients for milk production. By pass protein usually promotes milk production (Orskov et al., 1977) . By pass protein because of its effects on feed intake almost always stimulate milk production and depending on the imbalance in nutrients (fermentation pattern) may cause animals to mobilize body reserves. This may be prevented by the use of high-fat, high-protein meals that supply both protein and low chain fatty acids for digestion post-ruminally. Considering the above facts and to ensure maximum utilization of available feed resources, the approximate feeding system should be based on supplementation technique following the principles: a) Basal carbohydrate rich resource: The first step is to select the basal carbohydrate resources according to availability, potential fermentability and price. Supplementary nutrients should then be provided in accordance with their relative priorities and costs (e.g. pastures, crop residues, cut forages and agro-industrial by products (molasses, citrus pulps, waste pineapples, jack fruits, bananas and other fruit residues). b) Fermentable nitrogen and mineral: The main supplements to be considered should be a source of fermentable nitrogen (urea) with a combination of some minerals to ensure the level of rumen ammonia to above 150 mg/litre of rumen fluid.
c) Supply of available protein: A supply of highly digestible forage (young grass, mainly legume at a rate of 10-15% of the diet given best results (Silva and Orskov, 1985) should be ensured.
d) Substantial proportion of bypass protein: Provide a source of by-pass protein (oil seed meal, fish meal, cereal bran, lignin containing legume) at a level of 10% of the total DM requirements.
Available feed resources and their utilization
Feed resources available in the country for dairy animals are dry roughage (straw, stover, begasse and haulms from legume crops), green grass (non-cultivated indigenous grass, crop field weeds, road & embankment side grass, water-hyacinth, cultivated fodder, legume, non-legume and perennial grasses from fallow lands and forests), vegetables and fruit by-products (Jack fruit, pineapple, banana, mango, cabbage and other kitchen waste), shrubs and fodder tree leaves etc. (Table 7) . Among concentrate supplements, agro-industrial by products (rice bran, wheat bran, oil cakes, and molasses) marine and animal by products (fishmeal, shrimp waste, blood meal, bone meal) are the commonly available feed ingredients. But in practical, feeding of dairy animals are mainly based on crop residues and by products of cereals, oil seeds and pulses. The natural green grasses are available intensively during rainy season and in winter some legumes are grown sporadically in some areas of the country. The remaining six months availability of green grass is very limited and during this time rice straw alone contributes 87% of roughage portion of the dairy feed. Considering the availability of feedstuff throughout the year feeding systems for dairy animals should be based on crop residues, sugarcane tops and supplementation of legumes along with rice bran or concentrate feed. Forage production from crop residues of rice straw, wheat straw, soybean straw and other residues from oil cake producing plants can contribute substantially to the process of dairy animal rearing. Promma et al. (1985a) demonstrated that dairy cows fed with urea-treated rice straw has similar milk yield that of cows feed with fresh grass, and intake of the cows fed ureatreated rice had a higher milk fat content and net income as compared with the milk produced by cows fed untreated straw and leucern leaf. Several methods to treat the straw to increase digestibility are available. But, at the present time, the only method recommended for practical application in rural Bangladesh involves ammoniation through wet ensiling of the material with urea. For this purpose, straw is to be mixed with an equal weight of water containing 4-5% urea. This mixing may be done in pot, or in a container such as basket lined with mud or even on the floor. It is advantageous to add a meal containing urease (e.g. soybean meal, legume beans, middling soil or even livestock excreta (khan et al 1990) . After mixing, the urea treated straw is to be sealed with a plastic bag and left for a period between 7 to 28 days. The higher the ambient temperature, the shorter the time needed for digestibility to be increased (Jayasuriya, 1984) . Evidence for the reaction taking place is a change in color of the fibrous material usually to a bright yellow. Treated straw can be fed immediately following ammoniation. It must not be sun-dried as this result in a loss of gaseous ammonia.
Nowadays maize of different varieties are widely cultivated in different areas of the country, after harvesting grain the remaining stalks and leaves can fed after processing. Similarly after harvesting pods from soybean and ground nut, the haulms could be used successfully as dairy animal feed.
The harvesting period of sugarcane in the country is between November and April, when there is a acute shortage of green grass, the top could be used as valuable alternatives feed resources for dairy animals during this period. Nutritive value of chopped sugarcane tops was found to contain more ME and digestible nutrients than other dry roughage (Polser et al., 1996) .
Regarding concentrate, rice bran is available year-round and the price of the bran is far less than the other concentrates with almost similar nutrient content. During the dry season, when animals are fed only crop residues, farmers have to feed more concentrate to the dairy animals resulted increased production cost. To minimize cost of milk production rice bran can be mixed well with oil cake at a ratio of 3:1.
Feeding guideline for small holder dairy Nutrient requirement vary with the stage of lactation and gestation. To attain optimum productivity, five phases of dairy cow feeding should be followed:
-Early lactation-0 to 70 days (peak milk production) after calving -Peak DM intake-70 to 140 days (declining milk production) post partum -Mid and late lactation-140 to 205 days (declining milk production) post partum.
-Dry period-60 to 14 days before the next lactation.
-Transition or close-up period-14 days before parturition.
Phase I: Milk production increases rapidly during this period, peaking at 6 to 8 weeks after calving. Feed intake does not pace with nutrient needs for milk production especially for energy and body tissue will be mobilized to meet energy requirement needs for milk production. Increasing grain about 500g/day after calving will increase nutrient intake. Fiber level in the total ration should not be less than 18% ADF, and 28% NDF.
Protein is critical nutrient during early lactation. Meeting CP requirements during this period helps to stimulate feed intake and permits efficient use of mobilized body tissue for milk production. Rations should contain 18% CP to meet the requirements during this period. A good guideline is to feed 500g soybean meal or equivalent commercial supplements per 5 Lit of milk.
Phase II: Cows should be maintained at peak production as long as possible. BW of the animals must be strictly maintained.
Phase III: Milk Production is declining, the cow is pregnant which requirement can easily be met. Grain feeding should be at least to meet milk production requirements Phase IV: The dry period is a critical phase of the lactation cycle. A good sound dry cow program can increase milk yield during the following lactation and minimized metabolic problems at or immediately after calving.
Phase V:
The transition or close-up dry cow feeding program is critical. Some grains, if not previously fed should be fed starting two weeks before freshening. Introduction of grain is necessary to begin changing the rumen bacteria production.
Feedstuffs
Legumes and grasses are major source of forage for dairy animals. These forages are excellent sources of protein, carotene, Ca and other minerals. High quality forages can make up as much as 2/3 of the ration's DM. High quality forages feed in balanced ration will supply much of the protein and energy needs for the milk production.
The main nutrient contribution of grains and by product feed is energy. As much as 30% of the whole grain will pass through cows intact if the grain is not processed before feeding. Coarse-textured, processed grain enhances palatability and intake.
Suggested ration for different intensity of milk production
The objective in formulating ration is to provide animals with a consumable quantity of feedstuffs that will supply all required nutrients in adequate or greater amounts and do so in a cost effective way. The following (Table 8 ) rations based on rice straw as basal feed can be practiced by smallholder farmers most easily and economically. Table 9 shows the complete rice straw-based dairy animal ration for various production intensity
Thumbs rule for lactating cows:
a) DMI will depend on the body weight of the animal. The more the body weight, the more the less the unit of dry matter intake per unit body weight and vice-versa. Generally DMI of dairy animals vary between 2 to 3.0 kg per kg body weight. b) Forage DM minimum 40% of total DMI or approximately 1.5 % of BW. c) Maximum grain DMI is 80% or 2 % of BW for 5 to 30 Lit milk/day. Feed grain 500g for 1.5 Lit lb of milk. d) Protein 17-19% in early lactation ration. Limit urea to 200g/ day. e) Maximum total fat in ration is 7% of the DM and not more than 2% of any one of animal or plat source. f) A Ca-P mineral source should be included in the grain mixture at 1 to 2 per cent or 1 oz per 5 Lit of milk. g) Supplemented vitamin A, D; and E and trance minerals to meet the requirement. h) Salt should be included in the grain mixture at 1% level. 
Conclusions
Considering the important contribution of small holder dairy production to poverty alleviation and food security. Special action programme should be taken for the urgent development of this sector, of which efficient utilization of available feed resources and a comprehensive breeding programme should be given top most priority. Fodder conservation practices, particularly hay and silage making, should be developed in order to enable a stable feed supply throughout the year. Small holder dairy farmer should be trained up with the concept of feeding interventions and use of concentrate and urea supplementation with rice straw.
